PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 ; 
A61N 1)375 



A3 



(11) International Publication Number: WO 97/38752 

(43) International Publication Date: 23 October 1997 (23.10.97) 



(21) International Application Number: PCT/US97/0621 3 

(22) International Filing Date: 14 April 1 997 (14.04.97) 



(30) Priority Data: 

08/632,730 



15 April 1996 (15.04.96) 



US 



(71) Applicant: MEDTRONIC. INC. [US/US]; 7000 Central Av- 
enue Northeast, Minneapolis. MN 55432 (US). 

(72) Inventors: HASSLER, Beth. Anne; 3300 Adair Avenue North. 
Crystal. MN 55422 (US). DONDERS, Adrianus, P.; 
15089 Craine Street Northwest, Andover. MN 55304 (US). 
WIKLUND. Craig. L.; 9943 Wentworth Avenue South. 
Bloomtngton, MN 55420 (US). LYONS. Daniel, A.; 3908 
Dellview Avenue, Arden Hills, MN 55U2 (US). 

(74) Agents: ATLASS. Michael, B. et el.; Medtronic, Inc.. 7000 
Central Avenue Northeast, MS301, Minneapolis, MN 55432 
(US). 



(81) Designated States: AU, CA, JP, European patent (AT, BE, 
CH, DE, DK, ES, FI, FR, GB, GR. IE, IT, LU, MC. NL, 
PT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

(88) Date of publication of the international search report: 

5 March 1998 (05.03.98) 



(54) Title: MEDICAL IMPLANTABLE CERAMIC DEVICE 
(57) Abstract 

An implantable medical device with a ceramic 
enclosure has a novel multi-layered ceramic feedthrough 
substrate in place of a prior art glass-to-metal feedthrough 
substrate, leading to lower costs and a higher feedthrough 
density. Use in a metal enclosure is also disclosed. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senega] 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


Br 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


a 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 




SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







INTERNATIONAL SEARCH REPORT 



Intern* «al Application No 

PCT/US 97/G6213 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61N1/375 



I According to Inf matkmal Patent Classifwation (IPC) of to both national otemtifioatkm and IPC 
FIELDS SEARCHED 



: Minimum documentation ••arched (classification system followed by daesifioanon symbols) 

IPC 6 A61N 



Documentation 



ZZSZd other than minimum documentation to the extent that .uoh documents an included in the fields searched 



Electr^icdetabaseoonaiilted during the inte rnational search (name of data base and, where practical, seeioh terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of ctocurnertt, with indication, where appropriate, of the relevant passages 



US 5 470 345 A (HASSLER) 28 November 1995 
see abstract 

see column 2, line 26 - column 3, line 41 

GB 2 134 335 A (COMMONWEALTH OF AUSTRALIA) 

8 August 1984 

see abstract; claim 1 

WO 94 08539 A (COCHLEAR PTY) 28 April 1994 

see abstract; claim 1 

see page 3, line 1 - line 8 

US 4 785 827 A (FISCHER) 22 November 1988 
cited in the application 
see column 3, line 45 - column 4, line Z5; 
claim 1 



1-4 



10 



Further documents are listed in the continuation of box C. 



0 



Patent family members are fisted in annex. 



n No. 



■ Special categories of oted documents : 

•A' document defining the general state of the art whioh is not 
considered to be of particular relevance 
| "E* eerier document but published on or after the International 
flttng date 

V document whioh may throw doubts on priority daimfsjor 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 
•O* document referring to an oral disclosure, use, exhbttm or 
other means 

•P* document pub fished prior to the International fifing date but 
later than the priority date claimed 



T laterdooumempuhlwhed after *e "JJ^^..^^ 
er priority date and not m conflict with the application but 
shed to understand the principle or theory underlying the 
invention 

•X" dooumartt of particular relevance ; the claimed invention 
cannot be considered novel or oannot be oorisidered to 
involve an inventive step when the document is taken alone 

•Y* document of particular relevant ; the olaimed invention 

oannot be considered to involve an inventive step when the 
document to oombmedwtth one or more other such docu- 
rnents, such combination baing obvious to a person skflJed 
in the art 

document member of the same patent family 



Date of the actual completion of the International search 



30 December 1997 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswi* 
TeL (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Date of mailing of the hb 



2 a 01. 98 



Authorized officer 



Taccoen, J-F 



Form PCTOSA/210 (second thset) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Interna al Application No 

PCT/US 97/06213 



(^Continuation) OOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, wti a ra apprapriata, of tha ralavant paaaagea 


Ralavant to claim No. 



P,A 



P.A 



US 4 991 582 A (BYERS) 12 February 1991 
cited in the application 
see abstract 

see page 5, line 55 - line 58 

US 4 518 820 A (KYLE) 

see abstract 

EP 0 269 007 A (SIEMENS) 

see abstract 

EP 0 776 016 A (MAXWELL LABORATORIES) 
see abstract 

WO 97 20332 A (MAXWELL LABORATORIES) 
see abstract 

WO 97 38752 A (MEDTRONIC) 
see abstract 



5,8-10, 
16,17,19 



5,8-10, 
16,17,19 



5,8-10, 
16,17,19 



5,8-10, 
16,17,19 



5.8-10, 
16,17,19 



2 



Form PCT/lSA/210 (continuation of •ooond «haet) (July 1992} 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/US 97/06213 



Box I 



Observation. wh.ro certain claim, were found una earchaol. (Continuation ol Hem 1 of first sheet) 



This international Search Report haa not been astabHahed in reapect ol certain claims under Article 17(2)(a) tor the fallowing r.a*>n»: 
1- O b^se^ey relate to subject matter not required to be aearohed by this Authority, namely: 



Z D ^.e^ey relate to parts of ^^^^^ 

aTerfentihat no meaningful International Search can be earned out, apeaficaJly: 



1 Q So^ttTey are dependent claima and are not dratted in accordance with the second end third sentence, of Bute 6.4(a). 



Box I 



Observations where unity of Invention i. lacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple invention in this international application, as tollowa: 



see additional sheet 



1 



all required additional search tee. were timely paid by the applicant, this International Search Report cover, all 



searchable claims. 



2. □ As all seercheble claims could be searched without effort juatifying en additional fee, this Authority did nc< invite payment 
— of any additional fee. 

3. n As only some of the required additional search fee. ™ applicant, this International Search Report 
I I covers only those claims for which fees were paid, specifically claims Noa.. 



4 n No required additional search fees were timely paid by the applicant fonsequentty. this International Search Report is 
1 mJSSE* me invention first mentioned in the claims; H Is covered by claims Nos .: 



Remark on Protest 



| | The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 



Form PCT/ISA/21 0 (continuation of first sheet (1 )) (July 1 992) 



INTERNATIONAL SEARCH REPORT 



Intt. utional application No. 

PCT/US 97/06213 



Box I Observations whore certain claims were found unsearchable (Continuation of Item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 
1. I I Claims No*.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



□ 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of Invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this intern ationai application, as follows: 

SUBJECT 1: Claims 1-4 
SUBJECT 2: Claims 5-11 
SUBJECT 3: Claims 17-19 



1 . [XI As ail required additional search fees were timely paid by the applicant, this international Search Report covers all 
*— * searchable claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required ad optional search fees were timely paid by the applicant, this International Search Report 
1 — ■ covers only those claims for which fees were paid, specifically claims Nos. : 



4. | J No required adoftionaJ search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by dahns Nos.: 



Remark on Protest j | The additional search fees were accompanied by the applicant's protest. 

f)( ] No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL SEARCH 

Information on patent family member* 


REPORT 


tntaim ial Application No 

PCT/US 97/06213 


| Patent document 
cited in search report 


i Publication 
date 


Patent family 
members) 


1 Publication 
date 


US 5470345 A 


28-11-95 


AU 2819895 A 
EP 0714317 A 
JP 9500814 T 
W0 9534342 A 


05-01-96 
05-06-96 
28-01-97 
21-12-95 


GB 2134335 A 


08-08-84 


US 4516820 A 
AU 574660 B 
AU 2384684 A 
DE 3400191 A 
FR 2540299 A 


14-07-88 
02-08-84 

02- 08-84 

03- 08-84 


WO 9408539 A 


28-04-94 


AU 680634 B 
AU 5330494 A 
CA 2146123 A 
EP 0665735 A 
JP 8501960 T 
US 5562716 A 


09-05-94 
28-04-94 
09-08-95 
05-03-96 
08-10-96 




22-11-88 


NONE 








12-02-91 


NONE 








21-05-85 


NONE 








01-06-88 


US 4816621 A 




EP 0776016 A 


AC G"7 


AU 1023297 A 
AU 1121897 A 
W0 9720331 A 
WO 9720332 A 


19-06-97 
05-06-97 
05-06-97 


j WO 9720332 A 


05-06-97 


AU 1023297 A 
AU 1121897 A 
EP 0776016 A 
WO 9720331 A 


19-06-97 
28-05-97 
05-06-97 




23-10-97 


NONE 









Form PCT/ISA/210 (palort tamtfy «nncx) (July 1932) 



